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How  can  I  begin  to  use  this  information  to  search  for 

the  “optimum”  hydrocarbon  fuel  and  reduce  “hunt  and 
peck”  methods? 


General  Concepts/Initial  Approximations 


a 

o 


Cm 

o 

cd 

cu 


13 

a; 

■a 

o 


!g  O 

2  - 
a  g 

o  s 

rv.  -u 

◄ 


5 

bfi 


W  " 

jS  rS 
bfi  bfi 

•  •  pH 

B  M 


Sometimes  approximated: 


(per  unit  mass  of  exhaust  products) 
specific  enthalpy  of  formation 


More  Realistic  Model  Rocket- 
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Sole  determinative  parameters  of  LOX-optimized  specific 
impulse  and  its  density  variants: 
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p0f-oxidizer-fuel  bulk  density 
Pf-fuel  density 

a-density  exponent  (often,  mission-specific  constant) 
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A  Specific-Impulse  Survey  of  Chemical 
Families- 
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Liquid,  Sea-Level  Hydrocarbon  Performance 

Cycloalkenes 
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Liquid,  Sea-Level  Hydrocarbon  Performance 

Quadricyclane  Family 
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Liquid,  Sea-Level  Hydrocarbon.  Performance 
Double-Bow  Molecules 
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Benson-Group”  Specific  Impulse 
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(Isp  i)0pt-optiinized  specific  impulse  for  the  chemical 
group,  alone 
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Liquid,  Sea-Level  Hydrocarbon  Performance 


Effects  of  Fuel  Density- 
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Sea-Level  Expansion 


Summary  and  Future  Directions- 
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The  “Benson  specific  impulse”  provides  at  least  a  semi- 
quantitative  guide  in  the  search  for  new,  unknown 
rocket  fuels 


Other  chemical  systems  may  be  explored  using  these 
insights  (C,H,N;  doped  H2) 
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